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(54) SYNCHRONIZING SYSTEM OF MULTIDISPLAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multidisplay 
image without flicker by simultaneously collectively 
indicating a changeover of double buffers from a host 
PC to all display control devices so as to synchronize a 
plurality of the display control device among them. 
SOLUTION: A host PC 100 controls the frame 
completed command ready bits 1 16, 135 of all display 
control device in detail. Forjudging completion of 
plotting processes in all the display control devices, the 
logical product of all the frame completion command 
ready bits is obtained in the host PC 100, and when the 
plotting process are judged to be completed, all frame 
completion command execution approval bits 115, 134 
are simultaneously set to allow the changeover process 
of double buffers 112, 132. Hereby, the display control 
devices are synchronized with each other by simple 
hardware to make display possible, and the multidisplay 
image without flicker can be provided, 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 

2 # **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The equipment which carries out drawing processing of the drawing data transmitted from a 
host processor, The frame memory of the double buffer configuration which stores the output of the this 
equipment to process, Judge that the writing of the drawing data for one frame was completed, and this 
double buffer is changed synchronizing with a Vsync (vertical synchronization) signal In two or more 
display controls of the multi-display configuration which has equipment outputted to a display device 
After this host PC judges that the high order host PC supervised the drawing processing situation of each 
display control of this, and this drawing processing was completed with all display controls, The 
synchronous system of the multi-display characterized by taking the synchronization between two or more 
display controls by directing the change of this double buffer to package coincidence from this host PC at 
all display controls. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the display control of the multi-display configuration 
which can display on a high speed the drawing information crossed to two or more screens, without 
making it flicker. 
[0002] 

[Description of the Prior Art] The multi-display of a general example is explained using drawing 5 . The 
drawing field 500 of application own [ this ] is in the drawing application which is operating on Host PC, 
and drawing processing is performed to the primitive which exists in this field. The drawing data in this 
drawing field are transmitted to the display controls 501-503 connected respectively, and drawing 
processing is carried out. Within a display control, it has the drawing fields 510-512 assigned to each, and 
clipping processing of the drawing data transmitted by Host PC corresponding to it is carried out. In the 
drawing processing sections 504-506, drawing processing is carried out and the processed this drawing 
data are displayed on display devices 507-509, respectively. The multi-display which consists of two or 
more display devices by this is realized. 

[0003] As a synchronous system of the multi-display of the conventional technique, next, to JP,9- 
204 164, A In the multi-display display control equipped with the display and control section which 
controls the display process section respectively connected to two or more displays, and the display 
process section a display and control section A drawing processing performance-measurement means to 
measure the drawing processing engine performance of this display-processing section, and a drawing 
amount-of-data modification means to change the drawing amount of data according to the latest display- 
processing section of the drawing processing engine performance which the drawing processing 
performance-measurement means measured, By arranging the drawing amount of data which is equipped 
with a drawing data generation means to generate the drawing data with which the drawing amount of 
data was changed based on directions of a drawing amount-of-data modification means, and is transmitted 
to two or more display controls The synchronous system between the multi-displays that drawing of one 
frame is completed in all screens in a certain fixed time amount is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] Generally, with the display control of a multi-display 
configuration, the drawing data by which clipping processing was carried out corresponding to the 
drawing field which each display control takes charge of are transmitted to the drawing processing section, 
and drawing processing is carried out. When time difference was especially in these drawing data 
transmitted to each display control here or the above difference was in the amount of data of these 
drawing data by which clipping processing was carried out to some extent, dispersion arose in the drawing 
processing between each display controls, the drawing data which should be displayed into one frame 
between each displays shifted from the vertical synchronization, and were displayed, and there was a 
trouble that a flicker occurred Although the synchronization between display controls was taken in the 
conventional multi-display by method which was mentioned above that this problem should be solved, 
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when it was going to display the data created with the drawing application complicated in recent years [, 
such as 3D-Graphics, ], the problem of taking huge time amount was in processing of data by this method. 
Moreover, when the amount of data was reduced at the time of processing, the problem that the quality of 
a multi-display display deteriorated might occur. 

[0005] The purpose of this invention is by taking the synchronization between display controls by simple 

hardware to offer a multi-display image without a flicker. 

[0006] 

[Means for Solving the Problem] The frame memory of a double buffer configuration in which the above- 
mentioned purpose stores the output of the drawing processing section, It is Vsync about the this double 
buffer after judging that the writing of the drawing data for one frame was completed. In the display 
control which has equipment which changes synchronizing with a signal and is outputted to a display 
device For example, the host PC is made to supervise the drawing processing situation of each display 
control. After this host PC judges that the drawing processing for one frame (one scene) was completed 
with all display controls, it is attained because this host PC directs the change of a double buffer to all 
display controls. 
[0007] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained using a drawing. 
Dicing I is one example of this invention, and shows the hardware configuration of the display control 
of 2 screen configurations. In drawing..! A display control 101 the drawing data sent from a high order 
processor Double buffer change directions and Vsync from a frame memory 112 and the display 
synchronousr-control section 1 10 of a double buffer configuration which store the bus 151 transmitted to 
the drawing processing section 1 1 1, the drawing processing section 111 which carries out drawing 
processing of these sent drawing data, and a drawing processing result It synchronizes with a signal. A 
double buffer 1 12 The selector 1 13 and selector 1 13 to change From the signal 120 and the display 
synchronousr-control section 110 which tell the display synchronousr-control section 110 about the 
drawing processing for one frame having been completed within the drawing processing pipeline of the 
display synchronousr-control section 1 10 to control and the drawing processing section 111, to a selector 
113 the change of a double buffer 112 The signal 121 and Vsync to direct Vsync which generates a signal 
Vsync between the generation section 1 14 and a display control Vsync which takes the synchronization of 
a signal It consists of synchronizing signals 150. 

[0008] Furthermore, the display synchronousr-control section 1 10 has the frame quit-command execute 
permission bit 1 15 set by host PC 100, when drawing processing is completed with the frame quit- 
command ready bit 1 16 set when the drawing processing for one frame is completed in the drawing 
processing section 1 11, and all display controls. Moreover, Host PC is connected with the display control 
by the frame quit-command ready bit condition signals 154 and 155 for making host PC 100 supervise the 
drawing processing situation of two display controls 101,102, respectively, and the frame quit-command 
execute permission signal 153 which directs change processing of a double buffer 112,132. 
[0009] D rawin g 2 , drawi ng 3 , and dmwing_4 are used for below for the whole actuation, and it explains, 
quoting drawing 1 . The drawing data 151,152 inputted into two display controls 101,102, respectively 
consist of the frame quit command which shows termination of the drawing processing for one frame 
attached to the drawing data tail end by the drawing data and the display driver for one frame as shown in 
drawin gj4 (A). Each drawing data is processed by the drawing processing pipeline while it is transmitted 
to the drawing processing section 111,131 (refer to step 2of drawing 2 a), and this processing result is 
stored in the frame memory 112,132 of a double buffer configuration in detail. Especially explanation is 
omitted as how using a double buffer here being well-known. 

[0010] Here, as for drawing 4 (B), drawing data show how it is displayed on the drawing processing 
pipeline in the drawing processing section 1 1 1,131 of drawing 1 . The former picture data 401 are 
transmitted to the drawing processing section as polygon data. This drawing processing section performs 
drawing expansion until it carries out pixel expansion (402) of the polygon data to a frame memory, it is 
performing drawing processing and a frame quit command is transmitted to one frame memory (403). A 
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former picture is displayed on a display device because a selector changes the frame memory of a double 
buffer configuration after that (404). 

[001 1] In addition, as shown in drawing 6 , the output of a selector 602 is outputted to a display through 
DAC (digital-to-analog converter)601. Although the drawing data outputted by Host PC (drawing 
application) have two kinds, the usual drawing data and mouse cursor data, in fact, drawing processing of 
the usual drawing data is carried out in the drawing processing section and it is inputted into DAC601 
Since drawing processing does not have to be carried out, mouse cursor data are transmitted by Host PC 
only to a display control with the drawing field where a mouse cursor exists, they are inputted into direct 
DAC601, without passing along the drawing processing section, and are outputted to a display. 
[0012] Since a frame quit command (End Frame instruction of drawing 4 (A)) arrives at the drawing 
processing pipeline last stage in the drawing processing section 111,131 after the drawing processing for 
one frame is completed, the drawing processing section 111,131 which has recognized this attainment sets 
the frame quit-command ready bit 1 16,135 which corresponds, respectively (step 2b of drawing 2 ). In 
order to judge that host PC100 was supervising the frame quit-command ready bit 116,135 of all display 
controls in detail (refer to step 3of drawing 3 a), and drawing processing was completed with all display 
controls, When it judges with having taken the AND of all frame quit-command ready bits within host 
PC 100, and this drawing processing having been completed Change processing of a double buffer is 
permitted by setting all the frame quit-command execute permission bits 1 15,134 to coincidence (step 3b 
of drawing 3 ). 

[0013] Although this processing is indicated in the form where an AND is taken by hardware, in drawing 
I , it can guess easily that it is also possible to realize the set of this judgment and the frame quit- 
command execute permission bit 1 15,134 by the software on Host PC. At the display synchronousr- 
control section 1 10,130 to which this processing was permitted, it is Vsync. Synchronizing with a signal, 
change processing of a double buffer 1 12,132 is directed to a selector 1 13,133, and change processing of a 
double buffer is performed (step 2c of d rawi ng 2 ). 

[0014] Moreover, reset of the frame quit-command ready bit 116,135 and the frame quit-command 
execute permission bit 115,134 and deletion of the frame quit command currently held by the last stage of 
the drawing processing pipeline in the drawing processing section 111,131 are performed to coincidence, 
drawing processing of the drawing data of degree frame is started, and this processing result begins (step 
2d of drawing 2 ) to be written in another frame memory of a double buffer configuration. 
[0015] As mentioned above, the synchronization between two or more display controls by the simple 
hardware configuration can be taken, and it becomes possible to realize a multi-display without a flicker at 
high speed. 
[0016] 

[Effect of the Invention] According to this invention, in the display control of a multi-display 
configuration, the multi-display which takes the synchronization between these display controls by simple 
hardware, and the display of is attained, and does not have a flicker can be constituted. 



[Translation done.] 
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